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ANDA 74-790

JUIN 26 1997

Roxane Laboratories, Inc.
Attention: Sue T. Bastaja
P.O. Box 16532

Columbus, OH 43216-6532

Dear Madam:

This is in reference to your abbreviated new drug application
dated November 20, 1995, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Ketorolac
Tromethamine Tablets USP, 10 mg.

Reference is also made to your amendments dated December 6, 1995,
June 3, 1997 and June 16, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Biocequivalence has
determined your Ketorolac Tromethamine Tablets USP, 10 mg to be
biocequivalent and, therefore, therapeutically equivalent to the
listed drug, Toradel® Tablets, 10 mg of Syntex Laboratories, Inc.
Your dissolution testing should be incorporated into the
stability and quality control program using the same method
proposed in your application.

Under 21 CFR 314.70, certain changes in. the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

. 6/AL/47

- Douglas L. Spogn
Director
Office of Generic Drugs
Center for Drug Evaluation and Research
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ROXANE LABORATORIES, INC.

KETOROLAC TROMETHAMINE —

TABLETS USP 10 mg
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LABOR, DELIVERY, AND NURSING

+ The use of ketorolac tromethamine in iabor and delivery is
CONTRAINDICATED because it may adversely effect tetal
circulation and the uterus.

+ The use of ketorolac tomethamine is CONTRAINDICATED in
nursing momers oecause of the possibie adverse eftects of

drugs on

CONCOMITANT USE WITH NSAIDs

* Ketorolac tromethaming is CONTRAINDICATED in patents
currently recerving ASA or NSAIDs because of the cumuiative
nsk of inducing senous NSAID-related side effects.
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there 13 a proportional mcrease In e concentrahions of free and bound
racemate.
8inding and Distribution
Yhomomclm-mmwmhmmwb.hmly

RENAL EFFECTS o ey T 6 e TR P
* Ketorolac tromethamine is CONTI RAINDICATED in patients 0 M LS :0EE 1 the eiderly and PODLLABONE weih renal smpaimment (r=0.5)
with advanced renal impairment and in patients at risk for renal in patients with renal ckssase. MAUColuchonurmomer ncreased
failure due to volume depletion (see WARNINGS). vvvseem Bobus? by 100% Tha volume of
RISK OF BLEEDING [ Pevecsewcimeswes | U ] X mmmﬂummmm-mumby 1/5th for the R-
* Ketorolac tromethamine inhibits platelet function and s, there- | Bwedatitey g L. 10 n volume of distnbution ol ketarolac
fore. CONTRAINDICATED in patients with suspacted or con- Tay' (e s r 28219 romethamine vmohu &n ncreasa n unbound frackon
firmea cerebrovascuiar bieeding, patents with s The AUC rabo of me In heafthy
and those at high risk of Ty (Mol Jammacy s o] R | R ] Mwumummr Indicating there was no seiective
biseding {see WARNINGS and PRECAUTIONS). T (Bco/nl) (may oo (1 il M -T S NS - Ranas Eeciar e 10 heatny suspects
* Ketorolac tromethamine is CONTRAINDICATED as prophy- _J,_:!_‘M_-_ﬂ__ 1803 | 21105 :;.z:::"'””
lactic anaigesic befors any major surgery. and is By e 0270 £ Q06 {haltate, AUC, C_,
ONTRAINDICATED wtra when L o Du cobeired = <50  dom ccvd @ e = § in 7 panoms with tver oesse eomoamd 1o healthy volunteers (86
criticai of the nskoﬂ g. %% Coe excruted i weg = 91 P e by = 85 PRECAUTIONS - Hepatic Effects
HYPERSENSTMIVITY = - tmall Clinical Studies
- > ranging toana- Darivad v The ethcacy of . y and oraily
phylactic shock. have and L tHiarneg (rom NV phurmucolomsts Sdes i 36 Ao shswary was ntwo
must be ¥ when g the first dose 1 1 et appicably tive pain modeis: msm(oﬂhovodnc wnowlogmlmnmom
of ketorolac trometharmune-1V/M (see DONTRAINDICATIONS al)
and WA ). tr is wlioman rmm-umd lmob-mamoou anuuenmlmgns mu:i:m'i
— . MOdGraIe L0 SEvere Daan 81 Dasene. Ketorolac tromethammne-IV/i
CONTI RAINDICATED usly der ::.— b ™~ was compared as ™ 10 or morp
. . L g - Vo o i and IV © sither drectly IV or
tations to upmnormmar Ntk Yy drugs > through a PCA (Patient-Controked Anaigasia) pump. Y
(NSAIDs). Short Term Use (up o § lloy-)

iIn the dunng the first
hour, th of BCHON was simiar for
and the harcotics. but the ouranon of anaigesia was longer wnh ketorolac
tromethamine than with the opeosd

In 8 muih-dosa. postoperatve (general surgery) dowlo-umd nal of
ketorolac tromethamene-#d 30 mg versus morprune 6 and 12 mg IM, each
drug grven on an “as needed” Das:S 1O U 10 5 ABYS. the Oversl anaIgesiC
eftect of ketorolac tromethammne-iM 30 mg was betwoen that of morprne
& and 12mg memmmsmmmm

protein-bound (99%).
as IOWmLmllmiymDyWﬂmswolm:Mnblmng
saes. Thus,

were Josed 101 U 10 3 daYS. 8 BMall perceni-
lgoolpnmuncmdsmsolm-ng

. Thevemmmsmdlmwymdwmmmm

tabiet:

thantor
tromethamine-IVAM (mnnmum 120 mg) (see DOSAGE and
ADMINISTHATION and Transition from Ketorolac
V/IM to T Tablets).
SPECIAI. POPULATIONS
« Dosage shouid be adjusted for patents 65 years or older. for
patients under 50 kg (110 ibs.) of body weight (see DOSAGE
and ADMINISTRATION) and for pcm with moderately

Iromethamine-1V/IM are not to exceed 60 mq (total dose per

day) in these patients.
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DESCRPTION
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CONTRAINDICATIONS
(e09 aiso Boxed WARNING)
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opioids, higher rates of clinically senous G.I. bieecing were seen in NCIeRees 1N ASOroiac Diasma levels (total AUC mcn.mwonmuﬂy asephc O
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more than 90 mg of ketorolac tromethamune-IV/iM per day (see CLINI- mately 2-foid from 6.6 !o 15.1 hours. Thon!on concomeant use of I.lmpnml: wuta renai Isilure (see Boxed WARNING, WARNINGS),
CAL PHARMACOLOGV Postmarketing Surveitance Study). flank pan with ot without and/or
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tated patients are more fitrw
history of pepuc ulcer dmeu was mubd &35 snother nsk factor mal w5 inhibibng drugs. Tm sttect o of ketorolac tromethamme on plasma OVERDOSAGE
lithium has not been studied. but cases of increased kthium plasma leveis
nonsdunnqkmomhwmwnmemomay!ueTMsMamB) ﬂmngmﬂoucmmmwmnbnnm In controlied overdosage, daiy doses of 360 mg of ketorolac
ashouid be used some NSAIDs has five days (3 vmes
mmmmmwwmwummyof been reponted to reduce the ot g the dose). mnbdomlnal pam and pepiic wicers whech healed after
kidney disease because it is a potent inhitior of of prostagiandin loxiaty of methotrexate. The efiect of on ot dosing. 80100813 has been reponed following
Renal toxicty \as been seen in mathotrexate cisarance has not been studied muenbonal overdosage.
pambmmmmlmnmvmmwor in post-marketng expenencs. mmmmu-w Dratysis does not i clear trom the
renal biood fiow. where renal inthe batween VM tlood stream.
maintenance of renal pertusion tnmm mmlmluonul mmmmtmnw Th.nmumnnoﬂ
maycause a nrenal wth has not been lomaily DOSAGE AND ADMINISTRATION
and may acure renal lailure. Patents studeed.
algmalastwotmsmnmmmmmlmmn Concomaant use of ACE inhitveors may ncrease the nsk of ranal THE COMBINED DURATION OF USE OF KETOROLAC
. heartfanure, kver andthe N voiume depieled pebernts TROMETHAMINE-VAIM AND KETOROLAC TROMETHAMINE
elderly. Dx of Mlpyls usually Wmmmwmmwmmm

TABLETS IS NOT TO EXCEED FIVE (5) DAYS. THE USE OF
KETOROLA

followsd by recovery to the pretreatment siate. use of drugs -3 C TROMETHAMINE TABLETS IS ONLY INDICATED
Renal Etfects: and its Ntes are elimi- dhum, carbamazepine} AS CONTINUATION THERAPY TO KETOROLAC
nated primaniy by the kidneys. which. m pabents with reguced was TROMETHAMINE-IVAM.
will resuit in of the orug (see CLINICAL used (0 pabents tang arugs Tablets

PHARMACOLOGY). Therefore. tablets are ONLY as
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CHEMISTRY REVIEW NQ 2 - revised to acknowledge that the
labeling is now satisfactory
2. ANDA 74-790

3. NAME AND ADDRESS OF APPLICANT
Roxane Laboratories
Attention: Sue T. Bastaja
P.0O. 16532
Columbus, OH 43216-6532

4. LEGAL BASIS FOR SUBMISSION
Toradol® Tablets, 10 mg (Syntex, NDA 19-645; US patent
4,089,969 was to expire 07/14/98, but now the Orange Book

says 05/16/97 [not the first time it has changed!]). .
5.  SUPPLEMENT (s) N/A 6.  PROPRIETARY NAME N/A
7. NONPROPRIETARY NAME Ketorolac Tromethamine Tablets, USP
8. SUPPLEMENT (s) PROVIDE (s) FOR: N/A
9. AMENDMENIE_AED_QIHEB_DAIES: see next page
10. PHARMACOLOGICAL CATEGORY 11. RXx or OTC
Nonsteroidal anti-inflammatory Rx
12. RELATED IND/NDA/DME(s)
13. DOQOSAGE FORM Tablets - 14 .POTENCY 10 mg

15. CHEMICAL NAME AND STRUCTURE
(x)-5-Benzoyl-2,3-dihydro-1H-

pyrrolizine-l-carboxylic acid, I N\ CO.H

compound with Z2-amino-2- N o H,N—-C (CH,0H) 3

(hydroxymethyl) -1, 3-propane- 0

diol (1:1)

C.sH;3NO,.C H,,NO, M.W. = 376.41 CAS [74103-07-4]
16. RECORDS AND REPORTS N/A 17. COMMENTS see next page
18. CONCLUSIONS AND RECOMMENDATIONS

Recommend: Tentative APPROVAL.
19. REVIEWER: J. L. Smith DATE COMPLETED: 01/15/97
cc: ANDA 74-790

DUP File

Division File

Field Copy
Endorsements: -

HFD-623/J.Smith/ ,}/nylarf - (V5)4W ‘

HFD-623/V.Sayeed, Ph.D./ . (
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ANDA 74-790

Roxane Laboratonies, Inc.

Attention: Sue T. Bastaja, RPh., J.D. APR 16 1996
P.0. BOX 16532

Columbus OH 43216

IlIlllll"lllllll""l“llllll"

DearMndam:" _
~ Reference it mads 8 your abbreviated new drug application submitted t0 S '
of the Federal Food; Drug and Cosmetic Act for Ketorolac Tromethamine Tablets USP:- Hifeg

1. The Division of Bioequivalence has completed its review and has no further questionsat =~

2. The following dissolution testing will need to be incorporated into your stability and quality
control programs:

The dissolution testing should be conducted in 600 mL of water at 37°C using Apparatus 2
(paddle) at 50 rpm. The test product should meet the following specifications:

Not less than Jf the labeled amount of ketorolac in the tablet is dissolved in 45
minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

/] -~

L/ Keith K. Chan;PhD.
Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research
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Ketorolac Tromethamine Tablets Roxane Laboratories
10 mg Tablets Columbus, Ohio
ANDA #74-790 Submission Date:
Reviewer: Moo Park December 6, 1995
Filename: 74790sd.d9s
Review of a BE Study, Dissolution Data and a Waiver Request
I. Objectives
° Review of Roxane's two in vivo bioequivalence studies under

fasting and non-fasting conditions comparing its Ketorolac
Tromethamine Tablets, 10 mg, to Syntex's 10 mg ToradolR®
Tablets.

° Review of comparative dissolution data.

II. Background

Ketorolac is a non-steroidal anti-inflammatory drug (NSAID) that
exhibits analgesic, anti-inflammatory, and antipyretic activity.
Ketorolac tromethamine may exist in three crystal forms. All forms
are equally soluble in water. Ketorolac is indicated for the short
term management (up to 5 days) of pain. The recommended oral dose
is 10 mg every 4 to 6 hours for a limited duration. :

The pharmacokinetics of ketorolac in humans, following single or
multiple oral doses, are apparently linear. Ketorolac is
completely absorbed following oral administration with a mean peak
plasma concentration of 0.7-1.1 ug/ml occurring an average of 44
minutes after a single 10 mg dose in fasted subjects. The terminal
plasma half-life is 2.4-9 hrs in young adults and 4.3-7.6 hrs in
the elderly. The primary route of excretion of ketorolac and its
metabolites (conjugates and p-OH metabolite is in the urine (mean
91.4%) and the remainder (mean 6.1%) is excreted in the feces. A
high fat meal has been shown to decrease the peak and to delay its
appearance, but did not affect the extent of absorption.

III. Study Details

A. Study under fasting conditions

1. Protocol #10791

2. Applicant: Roxane Laboratories
Columbus, Ohio
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10.

11.

12.

Study sites:
Clinical study:

Analytical:

Investigators:
Principal investigator:

Analytical investigator:
Clinical study dates: 5/5/95-5/7/95 (Period 1)
5/12/95-5/14/95 (Period 2)

Assay dates;  5/22/95-5/30/95

Study design: Randomized, 2-treatment, 2-period, crossover
biocequivalence study.

Subject: Twenty-six healthy male volunteers were recruited
based on the acceptable results of medical
histories, physical examinations, and laboratory
tests.

Product information:

(a) Test product: Roxane's Ketorolac Tromethamine Tablets,
10 mg strength.

Lot #959015

(b) Reference product: Syntex's Toradol®R, 10 mg strength.
Lot #3706

Dosing: A single 10 mg dose with 240 mL of water.

Food and fluid intake: Subjects fasted overnight prior to
the dosing and until 5 hours post-dose.

Housing: Subjects were housed in a dormitory facility from
approximately 12 hours prior to drug administration until 24
hours post-dose each period.

Washout period: 7 days.
Blood samples: Ten mL of venous blood were obtained in

Vacutainers with EDTA at: 0, 0.17, 0.33, 0.5, 0.75, 1, 1.33,
1.67, 2, 2.5, 3, 4, 6, 8, 10, 12, 15, 18, and 24 hours post-

o~
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15.

dose. Plasma was separated and promptly frozen at -20°C.
IRB and informed consent forms: Submitted.

Pharmacokinetic and statistical analysis: . S AS - GLM
procedures were used on AUC,, AUC,,, C x' Tnax' Kerr tV and
blood levels at each sampling points. The 90% confléence
intervals (CI) were calculated for log-transformed AUC,, AUC, .
and C__, .

Study under non-fasting conditions

Protocol #10837A

Clinical study dates: 6/6/95-6/8/95 (Period 1)
6/13/95-6/15/95 (Period 2)
6/20/95—6/22/95 (period 3)

Assay dates: 6/22/95-6/26/95

Study design: Randomized, 3-treatment, 3-period, crossover
biocequivalence study.

Subject: Eighteen healthy male volunteers were recruited
based on the acceptable results of medical
histories, physical examinations, and laboratory
tests.

Product information:

(a) Test product under non-fasting: Roxane's Ketorolac
Tromethamine Tablets, 10 mg strength.

Lot #959015

(b) Reference product under non-fasting: Syntex's ToradolR,
10 mg strength.

Lot #3706

(c¢) Test product under fasting: Roxane's Ketorolac
Tromethamine Tablets, 10 mg strength.

Dosing: A single 10 mg dose with 240 mL of water.

Food and fluid intake: Subjects assigned to treatment 3
fasted overnight prior to the dosing and until 5 hours post-
dose. Subjects assigned to treatments #1 and 2 were served a
standard breakfast 35 minutes prior to dosing.

Housing: Subjects were housed in a dormitory facility from
approximately 12 hours prior to drug administration until 24

7
dea
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hours post-dose each period.
Washout period: 7 days.

Blood samples: Ten mL of venous blood were obtained in
Vacutainers with EDTA at: 0, 0.33, 0.67, 1, 1.25, 1.5, 1.75,
2, 2.5, 3, 4, 6, 8, 10, 12, 15, 18, and 24 hours post-dose.
Plasma was separated and promptly frozen at -20°C.

Pharmacokinetic and statistical analysis: SAS procedures
were used on AUCt AUC; ¢, C Trax: Ker £y, and blood levels at
each sampling points to caf%ulated the test/reference ratios.

Validation of Assay Method for Plasma Samples




V. In Vivo Results with Statistical Analysis




A. Study under fasting conditions

Twenty-six subjects enrolled and completed the study. It was found
that for subject #22, the assay of the pre-dose samples without the
addition of internal standard, revealed an interference at the
retention time of the internal standard, in period 1. The data for
subject #22 was not used in the statistical analysis.

The elimination rate constant (KE) for subject #25 could not be
reliably estimated. AUCI was not calculated for the subject #25.

Five subjects experienced five adverse events (3 for test and 2 for
reference product). All events were transient in nature and
resolved spontaneously without medical intervention.

1. Mean plasma levels

The mean plasma ketorolac levels are comparable for the test and
reference products as shown in Table 2 and Fig P-1. The mean peak
concentrations were 883 ng/mL at 30 minutes and 878 ng/mL at 30
minutes, respectively, for the test and reference products.

. Table 2. MEAN PLASMA KETOROLAC LEVELS FOR TEST AND REFERENCE PRODUCTS
! | MEAN1 | SD1 | MEAN2 [ SD2 | RMEAN12 |
jmmm e e - - fmmmmmm - temmmmm - R R trmm—m - [
| TIME HR f J | ! |
[0 | 0.00] 0.00] 0.00] 0.00] <
10.167 | 371.11| 304.48| 197.76| 230.51} 1.88|
]0.333 | 864 .48 255.36| 785.64 | 306.78| 1.10|
]10.5 | 883.00] 161.17| 877.68| 155.79] 1.014
|0.75 | 760.84| 133.70] 796 .16/ 135.73| 0.96]
|1 ] 676.92| 106.93| 702.04] 119.15} 0.96}
[1.33 | 575.24| 97.39] 605.64| 124.98]| 0.95|
|1.67 | 499.00] 96.66| 534.68| . 124.46]| 0.93]
|2 | 438.64| 892.56] 475 .68} 122 .86 0.924
[2.5 | 376.80| 89.54| 416 .20 127.00| 0.91)
[3 | 331.24} 83.22| 356.64] 99.07} 0.93|
{4 | 261.20] 67.44| 278.28| 83.96] 0.94)
|6 I 162.46]| 45 .68 176 .64 56.58| 0.92]
|8 | 108.09] 29.66| 118.20| 41.46| 0.91]
|10 | 81.50]| 26.67| 89.48| 34.54| 0.91]
|12 | 61.74] 23 .85 63.07] 27.73| 0.98|
115 [ 34.19/ 21.75] 43.02] 21.73| 0.79|
118 ! 20.82] 19.33] 24 .75 18.52| 0.84]
|24 | 3.01] 10.92] 9.38] 13.31| 0.32]

UNIT: PLASMA LEVEL=NG/ML TIME=HRS
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o Pharmacokinetic parameters

The pharmacokinetic parameters, AUCT, AUCI, and CMAX, are comparable for the test
and reference products. The test/reference ratios (RMEAN12) for the non-
transformed and log-transformed AUCT, AUCI, and CMAX range 0.93-1.04 as shown in
Table 3.

The 90% confidence intervals for the log-transformed AUCT, AUCI, and CMAX are all
within 80-125% range as shown in Table 4.

Table 3. TEST MEAN/REFERENCE MEAN RATIOS (*ANTILOG CONVERSION)

| | MEAN1 | SD1 | MEAN2 | SD2 | RMEAN12 |
R R R D e N
| PARAMETER | | | | | i
|AUCI <A 3392.33] 702.61] 3600.84 958.29| 0.94
JAUCT i 3139.44 639.53] 3376.28| 910.37| 0.93]
| CMAX ] 975.84| 163.23] 944 .96 | 176.20] 1.03]
|KE | 0.16} 0.05] 0.15] 0.06] 1.08]
|LAUCI * | 3322.83} 0.21] 3470.47| 0.28] 0.96)
| LAUCT* | 3077.04| 0.21} 3253.43| 0.28] 0.95]}
o | LCMAX * ] 962.39] 0.17] 929.36| 0.19) 1.04)
! | THALF i 4.76| 1.47) 5.34| 1.84] 0.89)
| TMAX | 0.48) 0.25] 0.48| 0.19] 1.00]
UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR
Table 4. LSMEANS AND 90% CONFIDENCE INTERVALS

[ { LSMEAN1l | LSMEAN2 | LOWCI1l2 | UPPCI12 |

[—= e e - - e R R e s |

| PARAMETER | | | | |

|AUCI | 3331.64| 3596.02] 87.50] 97.80|

JAUCT | 3139.78] 3370.62] 87.74| 98 .56

| CMAX | 976 .33} 945.78] 96.36] 110.10]

| LAUCI | 3259.72| 3465.96 89.33] 99.02]

| LAUCT | 3076.96] 3248.27} 89.74| 99.99]

| LCMAX | 962.48| 930.17] 96.53] 110.92]

B. Study under non-fasting conditions

Eighteen subjects participated in the study and four subjects dropped out.
Subject #1 withdrew from the study in the 2nd period. Subject #12 failed to
return for the 2nd and 3rd periods. Subject #3 failed to return to complete
"ariod 3. Subject #5 tested positive for cocaine in the 2nd period and was

thdrawn from the study. Fourteen subjects were used for the pharmacokinetic and
—-catistical evaluation.

L
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_ . subjects reported 6 adverse events (3 for test product and 3 for reference
product) . All events were mild and resolved without medical intervention.

1. Mean_plasma levels

The plasma levels under non-fasting conditions were comparable for the test and
reference products as shown in Table 5 and Fig P-2. The mean peak plasma levels
were 422 ng/mL at 1.25 hours and 465 ng/mL at 1.5 hours, respectively, for the
test and reference products as shown in Table 5.




Table 5. MEAN PLASMA KETOROLAC LEVELS FOR TEST AND REFERENCE PRODUCTS
MEAN1=TEST-FOOD MEAN2=REF-FOOD MEAN3=TEST-FASTING

I | MEAN1 | SD1 |  MEAN2 | SD2 | MEAN3 | SD3 |
e i e +ommmmm e e i e +----—--e- i |
|TIME HR | | | | | l |
10 1 0.00] 0.00] 0.00] 0.00] 0.00] 0.00}
10.333 | 217.65] 192.91] 134.14] 206.78| 831.36] 321.14]
10.67 | 342.57] 181.31] 350.29] 250.32] 826.93] 155.15]
1 | 397.14| 166.01] 416.64| 226.42| 690.57] 140.53|
|1.25 | 421.86| 152.54 | 442,71 200.59] 615.07] 135.34]
1.5 | 419.71] 125.79] 465.00] 176.01} 556 .86 | 116.51]
|1.75 | 406.57| 101.13] 462.14| 156.19] 509.93| 113.11]
|2 | 413.43 91.69| 452.79] 115.41] 476.07| 112.41
2.5 | 398.57] 101.00] 445 .29 95.01] 397.36| 97.99|
[3 | 381.21] 88.61] 411.79] 98.23| 344.79] 98.32]
14 | 336.29] 99.93] 355.93] 103.89] 278.93] 86.78]
|6 | 213.07] 64 .84 237.00] 75.06| 181.79] 56.20]
|8 | 134.15] 49.86| 151.89] 54.03] 124.16] 57.05]
|10 | 96 .46 37.57] 104.34] 41.49]| 94 .51 34.65]
[12 | 73.19] 31.19 79.46| 36.03] 72.04) 29.51]
|15 | 41.19] 24 .74 | 45.57| 28.06]| 41.10] 21.87]
g [ 22.94| 20.75]| 24 .38 22.53] 22.31]| 19.18]
| 7.56} 12.45] 8.58| 14.40] 5.98] 12.14
(CONTINUED)
| | RMEAN12 | RMEAN13 | RMEAN23 |
[ mmmm e e e oo e i t--—mm——-- R |
| TIME HR | | | |
|0 | . - -
|0.333 | 1.62] 0.26] 0.16]
10.67 | 0.98] 0.41] 0.42}
|1 | 0.95] 0.58] 0.60]
|1.25 | 0.95] 0.69] 0.72]
11.5 [ 0.90] 0.75] 0.84]
11.75 | 0.88] 0.80] 0.91]
|2 | 0.91] 0.87] 0.95]
2.5 | 0.90] 1.00] 1.12]
13 | 0.93] 1.11 1.19]
|4 | 0.94] 1.21] 1.28]
|6 | 0.90] 1.17] 1.30]
| 8 | 0.88] 1.08]| 1.22]
(10 | 0.92] 1.02] 1.10]
112 | 0.92] 1.02] 1.10]
115 | 0.90] 1.00] 1.11]
118 | 0.94] 1.03] 1.09]
|24 | 0.88] 1.26] 1.43]
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- Pharmacokinetic parameters

The test/reference ratios (RMEAN12) for non-transformed and log-transformed AUCT,
AUCI and CMAX under non-fasting conditions ranged 0.91-0.94 as shown in Table 6.

Table 6. TEST MEAN/REFERENCE MEAN RATIOS (ANTILOG CONVERSION)

, | MEAN1 | SD1 | MEAN2 | SD2 |  MEAN3 | SD3 |
i R Ll e Ftommm---—- - - - i |
| PARAMETER | | l | l | |
|AUCT |  3225.43] 834.79| 3480.86| 1027.79] 3604.14| 1033.55]
|AUCT |  3034.00] 819.09| 3270.50] 963.51| 3399.79] 991.84|
| CMAX | 519.79] 114.39] 573.57] 151.53] 949.71) 206.80]
|KE [ 0.16] 0.04] 0.16] 0.04] 0.15] 0.03]
| LAUCI | 3127.37] 0.26]| 3343.53] 0.29] 3483.06] 0.26]
| LAUCT |  2933.12] 0.27| 3140.13} 0.30] 3282.06] 0.27]
| LCMAX | 507.98] 0.22] 554 .54 | 0.27] 931.24] 0.20]
| THALF | 4.60] 1.04] 4.63] 1.84| 4.84| 1.21]
| TMAX | 1.95] 1.13] 2.03] 1.13] 0.45] 0.17]
(CONTINUED)

| | RMEAN12 | RMEAN13 | RMEAN23 |

fomm e R T Fommm o oo e |

| PARAMETER | | | |

|AUCI | 0.93] 0.89] 0.97]

|AUCT | 0.93] 0.89] 0.96]

| CMAX [ 0.91] 0.55] 0.60]

|KE | 0.97] 1.05] 1.08]

| LAUCT | 0.94] 0.90] 0.96]

| LAUCT | 0.93] 0.89] 0.96]

| LCMAX | 0.92] 0.55] 0.60]

| THALF | 0.99] 0.95] 0.96]

| TMAX | 0.96]| 4.31] 4.50|

VI. Product Information

1. Formulation

Test formulation for the 10 mg strength is shown in Table 7. The
reference product contains lactose, microcrystalline cellulose and
magnesium stearate as inactive ingredients.
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Table 7. Formulation of Test Product

Ingredient Amount per tablet, mg

Ketorolac Tromethamine USP 10

Microcrystalline Cellulose NF

Lactose NF

Magnesium Stearate NF

Total weight 200

2. Assay ,content uniformity and batch size

Table 8. Assay, Content Uniformity and Batch Size

Product Assay, % Content Batch Size,
uniformity, % tablets
(%5CV)

Test, #959015 96.5 97.0 (1.3)

Reference, 95.6 95.5 (3.4) -

#03706

Exp:12/96

VII. Dissolution

The following dissolution method was used:
Medium: 600 mL water

Apparatus 2 at 50 rpm

Tolerances: NLT (Q) in 45 min

Comparative dissolution data for the test and reference products
met the dissolution specifications as shown in Table 9.

VIITI. Waiver Request

None.
IX. Comments

1. Two in vivo biocequivalence studies were conducted under
fasting and non-fasting conditions.
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None.

XI.

12

Study under fasting conditions: Twenty-six subjects enrolled
and completed the study. Plasma samples for subject #22
revealed an interference at the time of the internal
standard in period 1. The data for subject #22 was not used
in the statistical analysis.

Plasma levels at each sampling point and pharmacokinetic
parameters were comparable for the test and reference
products. The 90% confidence intervals for the log-
transformed AUCT, AUCI, and CMAX are all within 80-125% range.

Study wunder non-fasting conditions: Eighteen subjects
participated in the study and four subjects dropped out. The
plasma levels at each sampling point for the test and
reference product were comparable under non-fasting
conditions. The test/reference ratios (RMEAN12) for non-
transformed and log-transformed AUCT, AUCI and CMAX under non-
fasting conditions ranged 0.91-0.94.

Assay method validations for the pre-study and within study
are acceptable.

No clinically significant adverse events were reported during
the two biocequivalence studies.

The batch size for the test product was tablets.
Assay and content uniformity data are acceptable.

The in vitro dissolution data for the test product met the
specifications.

Deficiency

Recommendations

The two in vivo biocequivalence studies conducted under fasting
and non-fasting conditions by Roxane on its Ketorolac
Tromethamine Tablets, 10 mg, lot #959015, comparing it to
Syntex’s Toradol®r Tablets, 10 mg, Lot #03706, have been found
acceptable by the Division of Biocequivalence. The studies
demonstrate that Roxane’s Ketorolac Tromethamine Tablets, 10
mg, 1is bioequivalent to the reference product, Syntex’s
Toradol® Tablets, 10 mg.

The dissolution testing conducted by Roxane on its Ketorolac
Tromethamine Tablets, 10 mg, lot #959015, is acceptable.

‘From the biocequivalence point of view, the firm has met the

requirements of in wvivo biocequivalence and in vitro

"dissolution testing and the application is approvable.

PN
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4. The dissolution testing should be incorporated into the firm’s
manufacturing controls and stability program. The dissolution
testing should be conducted in 600 mL of water at 37°C using

Apparatus 2 (paddle) at 50 rpm. The test product should meet
the following specifications:

Not less than of the labeled amount of ketorolac in
the tablet is dissolved in 45 minutes.

The firm should be informed of the recomendations.

Moo Park,” Ph.D. ~
Review Branch III
The Division of Bioequivalence

RD INITIALED RMHATRE

FT INITIALED RMHATRE - G/J_g/g ¢
/54

Concur: ) Date:
Kevth Chan, Ph.D.—
DIrector
Division of Biocequivalence

cc: ANDA # 74-790, HFD-630(0OGD), HFD-604 (Hare), HFD-658 (Mhatre,
Park), HFD-22 (Hooton), HFC-130/JAllen, Drug File

File history: Draft (3/6/96); Final (3/26/96)
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Table 9. In Vitro Dissolution Testing Data

I. General Information

Drug Product (Generic Ketorolac Tromethamine Tablets
Name)

Strength 10 mg

ANDA Number 74-790

Applicant Roxane

Reference Drug Syntex Toradol Tablets, 10 mg
Product

II. USP Method for Dissolution Testing

Medium and Volume 600 mL water

Apparatus and rpm 2 (paddle) ;50 rpm

Time 45 min
Tolerances (Q)
;A\J Assay Method
hES III. Dissolution Data (%)
Time Test Product Reference Product
Lot No:959015 Lot No:3706
Strength:10 mg Strength:10 mg
No of Units:12 No of Units:12
Min Mean Range $CV Mean Range %CV
15 89 4.6 91 5.0
30 95 3.5 96 3.3
45 97 2.4 98 1.3




FIG P—'i. ~LASMA KETOROLAC LEVELS

KETOROLAC TROMETHAMINE TABLETS, 10 MG, ANDA #74-790
— UNDER FASTING CONDITIONS
i DOSE=1 X 10 MG
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- FlG P—2. PLASMA KETOROLAC LEVELS

KETOROLAC TROMETHAMINE TABLETS, 10 MG, ANDA #74-790
— UNDER NON-FASTING CONDITIONS
_ DOSE=1 X 10 MG
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